The problem of laminar radiation and viscous dissipation effects on laminar boundary layer flow over a vertical plate with a convective surface boundary condition is studied using different types of nanoparticles. The general governing partial differential equations are transformed into a set of two nonlinear ordinary differential equations using unique similarity transformation. Numerical solutions of the similarity equations are obtained using the Nachtsheim-Swigert Shooting iteration technique along with the fourth order Runga Kutta method. Two different types of nanoparticles copper water nanofluid and alumina water nanofluid are studied. The effects of radiation and viscous dissipation on the heat transfer characteristics are discussed in detail. It is observed that as Radiation parameter increases, temperature decreases for copper water and alumina water nanofluid and the heat transfer coefficient of nanofluids increases with the increase of convective heat transfer parameter for copper water and alumina water nanofluids.
NOMENCLATURE

INTRODUCTION:
As diverse industrials including microelectronics, transportation, and manufacturing become more advanced, cooling technology is one of the most important challenges Go et al. (2001) . Some works were done on the effects of nanofluids on forced convection heat transfer. Maiga et al. (2004) studied numerically forced convection of Al2O3-water and Al2O3-ethylene glycol nanofluids in a straight tube of circular cross-section using the single phase model. They considered both laminar and turbulence flows. Their results for laminar flow showed increase in rate of heat transfer and skin friction coefficient with increasing volume fraction of the nanoparticles. For turbulent flow they observed that the heat transfer coefficient increases steeply for a very short distance from the inlet section. Moreover they found that the Al2O3-ethylene glycol nanofluid is more effective than to the Al2O3-water nanofluid in heat transfer enhancement.
Recently, Sheikhzadeh et al. (2011) conducted that a numerical simulation to investigate the problem of free convection of the TiO2-water nanofluid in rectangular cavities differentially heated on adjacent walls. The left and the top walls of the cavities were heated and cooled; respectively, while; the cavities right and bottom walls were kept insulated. They found that by increase in the volume fraction of the nanoparticles, the mean Nusselt number of the hot wall increases for the shallow cavities; while, the reverse trend occurs for the tall cavities. Witharana et al. (2011) analyzed the Stability of nanofluids in quiescent and shear flow fields. Yacob et al. (2011) was analysed the Boundary layer flow past a stretching/shrinking surface beneath an external uniform shear flow with a convective surface boundary condition in a nanofluid. Hamad and Pop. (2011) have discussed the Unsteady MHD free convection flow past a vertical permeable flat plate in a rotating frame of reference with constant heat source in a nanofluid. Emmanuel et al. (2011) discussed the investigations on the nanolayer heat transfer in nanoparticles-in-liquid suspensions. Anjali Devi and Julie Andrews (2011) investigated the laminar boundary layer flow of nanofluid over a flat plate. Tahery et al. (2010) 
MATHEMATICAL ANALYSIS
It is considered a steady two-dimensional laminar boundary layer flow past a vertical plate in a waterbased nanofluid containing different type of nanoparticles, namely, copper water nanofluid, and aluminium water nanofluid, with radiation effects are considered and the nanofluid is assumed incompressible and the flow is assumed to be laminar. The physical properties of the nanofluids are given in Table 1 .
Further, we consider a Cartesian coordinate system (x, y), where x and y are the coordinates measured along the plate and normal to it, respectively, and the flow takes place at y = 0. It is also assumed that the temperature of the plate is Tw (x) and that of the ambient nanofluid is T∞ . Following Golia and Viviani (1985, 1986) and Magyari and Chamkha (2007) the surface tension σ is assumed to vary linearly with temperature as 0 0
where σ0 and T0 are the surface tension and temperature at the slit, respectively and it is assumed that 0 T T   . For most liquids the surface tension σ decreases with temperature, i.e.  is a positive fluid property.
The steady boundary layer equations for a nanofluid in the coordinates x and y are (see Christopher and Wang (2001) and Tiwari and Das (2007) 
where u and v are velocity components along the x and y axes, respectively ( ) Using the Rosseland approximation for radiation (1992), the radiative heat flux is simplified as 
Where σ* is the Stefan-Boltzmann constant and k* is the mean absorption coefficient. It is assumed that the temperature differences within the flow such the term T 4 may be expressed as a linear function of temperature. This is accomplished by expanding T 4 in a Taylor's series about T∞ and neglecting higher-order terms, thus
Using equations (4), (5) and (6) 
Similarity solution of (2)-(4) subject to the boundary conditions (5) of the following form:
Where ( , ) x y  is the stream function which is defined as
and  is the dimension less temperature. In terms of these new variables, the velocity components can be expressed as
The transformed momentum and energy equations together with the boundary conditions Equations (4), (2) and (7) can be written as
With boundary conditions
, , ' 1 , 0
Where the prime denote differentiation with respect to η.
NUMERICAL ANALYSIS
In order to evaluate the numerical values of the density, viscosity, heat capacity, viscosity, density, thermal conductivity, kinematic viscosity and thermal diffusivity for copper water and alumina water nanofluid for different values of volume fraction, fortran program is used. The set of nonlinear coupled differential Equations (10) and (11) subject to the boundary conditions (12) constitute a two-point boundary value problem. In order to solve these systems of transformed equations together with the boundary conditions, ordinary methods fail. Hence the equations (10) and (11) 
RESULTS AND DISCUSSION:
The heat transfer problem associated with laminar flow of the nanofluids over a vertical plate has been studied. Table 2 and Table 3 indicate the physical and thermal properties of copper water nanofluid. Table 4 depicts the different values of alumina water nanofluid. Figure 1 and 2 shows the dimensionless velocity and temperature profile of the boundary layer for Copper-water nanofluid for different suction parameter. It is observed that as suction parameter increases, velocity increases and temperature decreases. Physically, thermal radiation is electromagnetic radiation generated by the thermal motion of charged particles in matter Figure 4 and 5 displays the dimensionless temperature profile of the boundary layer for Copper-water nanofluid for different Eckert number and Convective heat transfer parameter. It is observed that as Eckert number and Convective heat transfer parameter increases, temperature increases. Fluid on adjacent layers due to the action of shear forces is transformed into heat is defined as viscous dissipation. The dimensionless temperature profile of the boundary layer for Copper-water nanofluid (Pr = 2.37) and Alumina-water nanofluid (Pr = 6.38) is exhibited in Figure 11 . It is noted that as Prandtl number increases, temperature decreases.
In Figure 12 , the local heat transfer profiles for Copper-water and Alumina -water nanofluid for different Prandtl numbers are portrayed. It is detected that as Pr increases, local heat transfer profile increases.
In Figure 13 , the local heat transfer profiles for Copper-water and Alumina -water nanofluid for different Radiation parameters are portrayed. It is detected that as Nr increases, local heats transfer profile increases. In Figure 14 , the local heat transfer profiles for Copper-water and Alumina -water nanofluid for different Eckert numbers are portrayed and detected that as Ec increases, local heat transfer increases. In Figure 15 , the local heat transfer profiles for Copper-water and Alumina -water nanofluid for different Convective heat transfer parameter are portrayed and detected that as Convective heat transfer parameter increases, local heat transfer increases. 
CONCLUSIONS
The present paper investigated the laminar boundary layer flow of copper water and alumina water nanofluids over a vertical plate with radiation and viscous dissipation in the presence of convective boundary condition and suction. The results are presented for various parameters like Prandtl number, volume fraction, Convective heat transfer parameter, Radiation parameter and Eckert number.  The temperature profiles increase with increase in volume fraction for copper water and alumina water nanofluids.  The increase in Radiation parameter is to decrease the temperature for both types of nanofluids.  The increase in Eckert number is to increase the temperature for both types of nanofluids.  The increase in Prandtl number is to decrease the temperature for both types of nanofluids.  The increase in Convective heat transfer parameter is to increase the temperature for both types of nanofluids.  The heat transfer coefficient of nanofluids decreases with the increase of Prandlt number for copper water and alumina water nanofluids.  The heat transfer coefficient of nanofluids increases with the increase of Radiation parameter for copper water and alumina water nanofluids.  The heat transfer coefficient of nanofluids decreases with the increase of Eckert number for copper water and alumina water nanofluids.  The heat transfer coefficient of nanofluids increases with the increase of Convective heat transfer parameter for copper water and alumina water nanofluids.
